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■-U.S.  Army  network-centric,  digitai  - 

battlefields  continue  to  expand 

■  Greater  amounts  of  incoming  information 
“  arid  increased  resource  demands 

•  Malnt-aifl-loGai- SA -  - 

•  Providing  information  and  receiving  orders 

•  Platform  mobility 

•  Route  planning  and  control  of  unmanned  assets 

•  Sensor  monitoring 

•  Seek  out,  close  with,  and  destroy  enemy  forces 
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-■  Increase  In  Soltliier  workload 

—  •  PerformanGe  degradation  (e.g. 
accuracy^  latency) 

•  Errors 

■  Decrease  in  time  available  to 
comp  Intertasks 


m  Research  focused  on  key  aspect  of  "Seek 
out^  clos^withj-  and  destroy  enemy  forces'' 

•  Target  prioritization 

•  Weap"on  selectiorT 

•  M  u.n jtioo_matchJng  ( w  eapon_typ  e  an  dJarg  et ) _ 

•  Target  engagement 

■  Decision  aids  (Crew  Aiding  Behaviors)  for 
target  prioritization,  weapon  and  munition 
selection,  and  target  engagement 
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Effects  on  workload  and  task  time 
(stress  and  SA  a 

ControJJed  experiment  conducted  to 
determine  effects  of  CABs 


Degree  of  effect  unknown 

Not  all  automation  "enhancements"^ 
have  been  shown  to  reduce  Soldier 
burdens 

>  FBCB2  spot  reports 


^-Twelve  active  duty  mafe  Soidiers  — 

•  Senifor  NCOs  and  one  Officer 

•  Primarily  Armor  MOS 

V  Task  training  in  both  conditions  — 

■  Counterbalanced  order  by  conditions 

■  Mixed-model  ANOVA 

•  WTtTTTn  Subjects 

■  Baseline,  CAB,  NoCAB 

•  Between  Subjects:  Treatment  order 

■  CAB  vs.  NoCAB 


— ■  Objective  performance  measures - 

-  •  Stress  via  Galvanic  Skin  Response  (GSR)  - 

_ •  Task  time  _ 

■  Subjective  performance  measures  _ 

•  Stress  survey  (physical  and  mental) 

•  NASA-TLX 

•  China  Lake  SA 
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--NoCAB  —  - 

Presented  randomjzedJjst.of  targets _ 

•  Prioritize  based  on  proximity  and  threat 

•  Select  appropriate  weapon  system 

•  Selectappro  pri  ateiTiti  niti  o  n - 

•_Engage_aDd_destroyJ:aj:pet _ 

•  Move  to  next  target 

•  Repeat  until  all  targets  destroyed  or 
munitions  expended 


i-CAB  - 

-  Presented-list  of  targets  sorted  and  — 
prioritized  automatically _  _ 

•  Verify  and  select  each  target  in  queue 


•  Verify  recommended  weapon 


•  Engage  and  destroy  target 


•  Move  to  next  target 

•  Repeat  until  all  targets  destroyed  or 
munitions  expended 
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ne  - 

GSR  taken  during  duty  hours  not  reJated 
to  experiment 


Survey  ratings  of  typical  drive  from 
resrdHrrce^toijase 
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Reports 


Assets 


i  arget  uueue 
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Soldier-in-the-loop  (SIL)  simulator 
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Target  Acquisition 


Planning  Map 


i-SIgnlffcant  reduction  in  task  time 

•  36%  (2  min  56  sec.)  faster  using  CABs 


Lethality  Experiment  Average  Time 

to  Complete  Task 
(target  prioritization  and  engagement) 


0  2  4  6  8  10 


Time  (minutes) 


Subjective  Workload  Rating 
(range  6  to  120) 


■-Significant  red uctiion  in  workload 

•  Ovepaii-workload  reduGed  by  28% 

•  Mental  and  Temporal  46%,  Effort  36% 


Lethality  Experiment  Average  Overall  Workload 


Condition 
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Lethality  Experiment  Average  Workload 
(subscales) 


j  □  Mental  ■  Temporal  □  Effort 


Baseline  CAB  NoCAB 

Condition 
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Reductron  tn  stress 

•  Not  statisticaly  si:gnjifi;cant  at-a=.05_ 

■  Survey  p=. 051;  GSR  p=. 059 

“•  Trend  ofTower  stTesslTTCAB  condltTon  forl5oflT 
survey  and  GSR  stress 


-■  Increase  In  SA 

_  •  Not  statisticaly  significant  at-O^. 05  (-p^.063) 

•  Trend  of  increased  SA  in  CAB  condition 


■-Summary  —  - 

•  Significant  reduction  in  task  time  _ 

■  36%  faster  using  CABs 

•  Significant-reductlon-in  SoJdler  workJoad  — 

■  Overall  workload  reduced  by  28% 

■  Mental  a nd  Temporal  4^6%,  Effort  36% 

•  Rediioti  on  Jo_S  oJd  jeji  stness  jod-locrease  Jri_SA 

■  Though  not  statistically  significant,  trends  favored 
CABs 

■  Trend  of  lower  stress  (survey  and  GSR)  when  using 
CABs 

■  Trend  of  increased  SA  when  using  CABs 


•  Dedsion  aids  can  make  positive 
contributions  to  Soldier  performance 


•  Soldiers  may  be  able  to  better  attend  to 

increasing  'digital  battlefield'  demands 

•  CABs  offer  robust  configuration  and 
maintain  a  human-in-the-loop  for  critical 
tasks  (e.g.,  decision  to  fire) 

•  Potential  for  incorporation  into  Future 
Combat  Systems  (FCS) 
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